TEMPERING  AND  STRAIGHTENING         in
Higher temperatures are roughly controlled by the charring (300) or sparking (430) of a strip of pinewood, or the rate at which temper colours form and creep up the length of a bright steel bar immersed vertically in the bath. All these methods are inferior to actual pyrometric measurements, but often sufficiently accurate and much more practicable.
Small articles which are manufactured in large quan- OIL tities  are  sometimes  tempered  after  oil-hardening  by FLARING-heating until  the  adhering oil flares or its flame dies down.     This   method   cannot   be   commended   if   the pieces are of irregular thickness,   because the thinner parts are more quickly heated to a higher temperature. In   other   cases,   with  split  washers  for  example,   the method appears to give excellent results.    It is generally called for when temperatures beyond the safe usage of oil baths are required.
It sometimes happens accidentally that a steel suitable for turning tools or small drills gets made up into machine taps or some such tool required to withstand rough usage. With the usual degree of tempering they are too brittle; and appear too brittle after further tempering until they become too soft to keep a cutting edge. This brittleness is caused by free cementite, which is not affected by tempering, though the net brittleness decreases, and finally the mass of material can neither cut itself nor hold the cementite particles up to the work. The remedy is to choose a milder steel and temper it to a less degree.
The table on p. 108 is usually accompanied, in an additional column on the right hand, with a list of tools which should be tempered to the respective colours. Such lists are apt to be misleading, unless the kind of steel used, the size of the tool, the manner of hardening it, and the precise kind of work for which it will be used are specified. Every machinist prefers the most durable tool he can get, and on that account draws the temper no more than may be necessary, and as often as not to some colour quite different to the one stated in the usual list. In the matter of tempering, a few trials,
